1. Introduction
===============

Chronic renal failure, which leads to hemolytic uremic syndrome (HUS) ([@b1-epj-09-5631]), is a process whereby a significant continuous irreversible loss of nephrons, and consequently the kidney's ability to excrete metabolic wastes and retain fluid-electrolyte balance is lost. End stage renal disease (ESRD) occurs when the kidneys stop functioning properly to sustain one's life without the use of adjuvant or alternative therapies including hemodialysis and peritoneal dialysis. Currently, 1.4 million people worldwide suffer ESRD ([@b2-epj-09-5631]--[@b4-epj-09-5631]). According to the Center for Special Diseases of the Ministry of Health and Medical Education, around 40,000 Iranians suffered chronic renal failure in 2009, with an annual growth of 11% in Iran ([@b5-epj-09-5631]). Cognitive behavioral training (CBT), which aims to modify incorrect interpretations, creating a sense of control over life, reinforcing constructive coping skills and finally mental health ([@b6-epj-09-5631]), emphasizes that thought processes have a major impact on quality of life ([@b7-epj-09-5631]). According to CBT, beliefs and attitudes should be seriously addressed. CBT experts believe it does not matter what has happened, but it matters how the event is interpreted. Cognitive distortions in people should be considered to approximate with their core beliefs and establish an intimate relationship with them. They should learn how to record their thoughts and feelings; their fundamental beliefs should be shown to them and their relationship with current problems should be clarified; they should then be helped with the gradual elimination and replacement of inefficient beliefs with efficient ones ([@b8-epj-09-5631]). The cognitive aspect of this therapeutic method is to teach methods of coping with stress, and reduce the consequent physiological changes that affect mental health. The behavioral aspect of this method is to help patients control their stress by doing exercises such as progressive relaxation, diaphragmatic breathing, imagery etc., which in turn reduces psychological symptoms in people ([@b9-epj-09-5631]). Many of the cognitive behavioral models and therapeutic protocols developed so far for psychological disorders and chronic diseases have proved effective through clinical research ([@b10-epj-09-5631]). The study conducted by Darvishi on the effects of two cognitive behavioral techniques (relaxation and mental imagery) on anxiety, depression and hope in women with breast cancer demonstrated that the technique causes more relaxation and less anxiety in patients ([@b11-epj-09-5631]). Locus of control in Rotter's learning theory means internal and external locus of control. Individuals with external locus of control believe that their success or failure is managed by external factors such as destiny, chance, strong people and unpredictable environmental forces, while those with internal locus of control attribute their successes and failures to their own actions and capabilities as the determining factor ([@b12-epj-09-5631]). People with an internal orientation are more popular, have higher self-esteem and tend to be more socially competent. Furthermore, they are less likely to experience emotional turbulence and commit delinquencies, and can better deal with stress ([@b13-epj-09-5631]--[@b15-epj-09-5631]). Rotter explained the relationship between internal and external locus of control and psychiatric symptoms in 1975 as individuals who tend to have internal locus of control expose less psychologic symptoms than those with external locus of control ([@b14-epj-09-5631]). Having control over one's life has many benefits including promotion of desirable behaviors, more psychological adjustment and less physical, mental and behavioral problems ([@b16-epj-09-5631], [@b17-epj-09-5631]). Although hemodialysis delays the mortality caused by chronic renal failure, it significantly reduces Quality of Life rate ([@b18-epj-09-5631]), which causes numerous psychosocial problems as a consequence of the treatment and changes in lifestyle ([@b19-epj-09-5631], [@b20-epj-09-5631]). These problems are considered a global concern ([@b21-epj-09-5631]). According to studies, most of these patients suffer a low quality of life and performance ([@b22-epj-09-5631]). A study on locus of control, indicates that people who feel capable of affecting their life events, enjoy more behavioral and social health than those lacking such a belief ([@b23-epj-09-5631]). Another investigation showed that people with internal locus of control identified themselves as having more control over life and felt more responsible for directing their life ([@b24-epj-09-5631]). Locus of control is an important variable affecting quality of life ([@b25-epj-09-5631]--[@b29-epj-09-5631]) and also cognitive-behavioral therapy has a great impact on quality of life in hemodialysis patients ([@b30-epj-09-5631], [@b31-epj-09-5631]). Moreover, Naderi conducted a study on the effectiveness of teaching cognitive behavioral techniques on locus of control in hemodialysis patients.

2. Material and Methods
=======================

2.1. Trial design and participants
----------------------------------

This study was a controlled clinical trial that was conducted from September 10, 2015 to June 20, 2016. This controlled clinical trial study was conducted on a statistical population of 76 hemodialysis patients who were selected by census from among patients undergoing hemodialysis in the dialysis department of Vali-Asr Hospital in the city of Meshkinshahr, during the study period. Meshkinshahr is located in Ardebil province in the northwest of Iran. Given the limited number of patients, all 76 patients were enrolled by census method in the study.

2.2. Selection criteria
-----------------------

The inclusion criteria for participation in this study were: 1) Having chronic kidney disease, 2) Hospitalization in the hemodialysis department of Vali Asr Hospital in Meshkinshahr, 3) Having favorable conditions for participation in the study, and 4) confirmed satisfaction with participation in the study. The exclusion criteria were dissatisfied patients and patient's inability to participate in the study. A total of four patients were excluded because of their critical conditions, malaise or lack of interest in participation.

2.3. Interventions
------------------

Upon admission of both groups to the department, the effects of CBT, study objectives as well as ethical points were explained to them; they were ensured of the confidentiality of the data collected and were told they could withdraw at any time and for any reason if they were unwilling to continue. At the beginning, the locus of control of both groups was measured through a pretest, and cognitive-behavioral techniques were then taught to the intervention group during eight 45 to 90-minute sessions. Given the physical conditions of patients with chronic kidney disease, a combination of Ellis training packages, Binder's rational emotive therapy model and Donald Mayknbam's model of cognitive behavioral changes were used for training the intervention group. To minimize the effects of confusing variables, we tried to the isolate the two groups so to have nothing to do with each other. Rotter's Locus of Control Inventory, developed by Rotter in 1966, was used in this study to assess the subjects. This inventory consists of 29 pairs of alternatives lettered a or b, has a high validity and reliability and has been used in numerous studies ([@b32-epj-09-5631]--[@b34-epj-09-5631]). There are 29 binomial questions, 23 of which are scored to produce a score between 0 and 23. Higher scores denote external locus of control.

2.4. Outcomes
-------------

In the pre-test, the locus of control of patients was measured. Subsequently, cognitive-behavioral psychotherapy was performed on patients and after eight weeks, the patient's locus of control was measured again. Determining the effect of cognitive-behavioral psychotherapy on the locus of control and, consequently, the quality of life of renal patients under hemodialysis is the outcome of this study.

2.5. Randomization and blinding
-------------------------------

In this controlled clinical trial, 76 patients were randomly divided into control and intervention groups. Randomization was done by one of the researchers who did not have any role in the treatment of the participants.

2.6. Statistical methods
------------------------

The Wilcoxon test and Mann--Whitney U test were respectively used in SPSS18 to analyze the relationship between the pretest and posttest data as well as the data of intervention and control groups.

2.7. Research ethics
--------------------

This study was reviewed at the Ardabil University of Medical Sciences Research Ethics Council and was approved with number "IR.ARUMS.FEC.1394.25". The participation of patients in the study was completely voluntary. Eventually, we obtained written consent from patients for the study.

3. Results
==========

Of the 72 participants in the study, 30 patients were female (41.6%), and 42 were male (58.4%). The average age of the participants in the control group and intervention group were 58.70 and 49.48 years respectively and the standard deviation was 11 in both groups. The age range in the control group, was 18 to 78 years old and in the intervention group was 18 to 62 years old. In terms of studies, 39 patients (54.16%) were illiterate, 23 patients (31.94%) were secondary, seven patients (9.72%) were diplomas and three patients (4.16%) had Associate Degree. Most of patients (44.28%) were housewives. The cause of chronic renal failure in 23 patients (31.94%), were high blood pressure, in 21 patients (29.16%), were nephrolithiasis, in 16 patients (22.22%) were diabetes, and in 12 patients (16.66%) were other items such as stroke, colds, and other genetic causes. As seen in [Table 1](#t1-epj-09-5631){ref-type="table"}, in the pretest stage, only two patients (5.56%) among 36 patients in the control group scored ≤9 for locus of control, while the rest (94.44%) scored ≥ 9, which means that 5.56% of members of the group had an internal locus of control in the pretest stage, while other members (94.44%) had an external locus of control. Similarly, the posttest score of locus of control of three patients (8.34%) among 33 patients in this group was equal to nine or less, while the score of the remaining patients (91.66%) was greater than 9, which means that 8.34% of members had an internal locus of control in this stage, while other members (91.66%) had an external locus of control. As seen in [Table 1](#t1-epj-09-5631){ref-type="table"}, the pretest score of locus of control of three patients (8.34.3%) among 36 patients in the intervention group was ≤9, while the score of the rest (91.66%) was ≥9, which means that 8.34% of members of the group had an internal locus of control in the pretest stage, while others (91.66%) had an external locus of control. Similarly, the posttest score of locus of control of nine patients (27.8%) was ≤9, while the score of the remaining patients (72.2%) was ≥9, which means that 27.8% of members of the group had an internal locus of control in this stage, while others (72.2%) had an external locus of control. The findings indicated that there was no significant difference between the pretest and posttest scores of locus of control in the control group (p=0.848), and demonstrated a significant difference between the pretest and posttest scores of locus of control in the intervention group (p=0.004), which indicates the positive effect of the intervention based on teaching cognitive behavioral techniques on the internalization of locus of control in hemodialysis patients. The difference between the scores of the control and intervention groups for locus of control in the pretest and posttest stages, indicate that the difference is not significant (p=0.752) in the pretest stage, but it is significant in the posttest stage (p=0.000). The changes in the score of locus of control in the pretest and posttest stages as a result of cognitive behavioral psychotherapy in the intervention group, indicate a reduction in the mean score and a tendency toward internal locus of control in 27 of 36 patients; the mean score of 6 patients however, increased toward external locus of control and the score of three patients remained constant with no sign of the psychotherapeutic intervention effect.

4. Discussion
=============

Much research has been conducted on locus of control in different fields, but to the best of our knowledge, no study has been carried out on the effect of teaching cognitive behavioral techniques on locus of control in hemodialysis patients. Our results divulged that a high percentage of hemodialysis patients have external locus of control and the longer the duration of the therapy, the more external their locus of control. Several studies have reported that locus of control is external in hemodialysis patients ([@b35-epj-09-5631], [@b36-epj-09-5631]). Two reasons seem to be valid for this. First, as hemodialysis patients are completely dependent upon others such as doctors, family, dialysis staff, and machines, so they feel that they have little freedom and authority. Second, having religious and spiritual beliefs is the most common way of coping with problems and illness ([@b37-epj-09-5631]). Evidence shows that most human problems are caused by locus of control ([@b38-epj-09-5631]). A study revealed a significant difference in locus of control between students with and without learning disability; students with higher learning disability had an external locus of control, while those without learning disability had more internal locus of control ([@b25-epj-09-5631]). A study illustrated the direct interaction of locus of control with personal adjustment ([@b14-epj-09-5631]), self-esteem and desired discipline such that individuals with internal locus of control enjoyed a favorable behavior more than those with external locus of control ([@b17-epj-09-5631]). These findings somehow confirm the findings of our study. In relation to cognitive-behavioral psychotherapy, our results showed that cognitive-behavioral psychotherapy can meaningfully change the locus of control from the external to the internal in hemodialysis patients. Positive Impact of Cognitive Behavioral Psychotherapy on variables related to quality of life has been reported in numerous studies ([@b39-epj-09-5631]--[@b41-epj-09-5631]). The low level of literacy and the high mean age of patients made it difficult for them to comprehend the concepts of locus of control. The research team therefore made more attempt to minimize the effects of this limitation by trying to explain the concepts and collecting data through face to face interviews. It is recommended that this study be conducted in other fields so the findings can be analyzed and compared.

5. Conclusions
==============

This study showed that cognitive-behavioral psychotherapy can meaningfully change the locus of control from the external to the internal in hemodialysis patients, which indicates the importance of paying attention to psychological interventions in these patients. A psychology team appears necessary in every dialysis department for teaching and performing psychotherapy for patients to internalize locus of control. A complementary research on the effect of cognitive-behavioral psychology on other important quality of life variables on hemodialysis patients can be a good route for future research on this topic.

This study was accomplished in the hemodialysis department of Vali-Asr Hospital in Meshkinshahr. We hereby express our gratitude to all patients who cooperated with us despite their illness as well as the hardworking personnel of the department.
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Pretest and posttest scores of locus of control for the control and intervention groups

  Group                Score   Pretest   Posttest            
  -------------------- ------- --------- ---------- -------- ------
  Control group        8       1         2.78       1        2.78
  9                    1       2.78      2          5.56     
  10                   2       5.56      3          8.33     
  11                   4       11.11     3          8.33     
  12                   5       13.89     4          11.11    
  13                   6       16.67     5          13.89    
  14                   4       11.11     4          11.11    
  15                   3       8.33      3          8.33     
  16                   4       11.11     5          13.89    
  17                   2       5.56      1          2.78     
  18                   2       5.56      2          5.56     
  19                   1       2.78      2          5.56     
  20                   0       0.00      1          2.78     
  21                   1       2.78      0          0.00     
  Total                36      100.00    36         100.00   
  Intervention group   5       0         0.00       2        5.56
  6                    1       2.78      2          5.56     
  7                    0       0.00      1          2.78     
  8                    1       2.78      2          5.56     
  9                    1       2.78      3          8.33     
  10                   2       5.56      2          5.56     
  11                   4       11.11     3          8.33     
  12                   3       8.33      4          11.11    
  13                   5       13.89     5          13.89    
  14                   4       11.11     2          5.56     
  15                   3       8.33      3          8.33     
  16                   4       11.11     3          8.33     
  17                   3       8.33                 0.00     
  18                   2       5.56      1          2.78     
  19                   1       2.78      2          5.56     
  20                   0       0.00      1          2.78     
  21                   2       5.56      0          0.00     
  Total                36      100       36         100      
